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FOREWORD

The research reported he:e was accomplished i)v the U. S. Army Research Institute for the
tehavioral and Social Sciences (ARI). The iInstitute, established 1 October 1972 as replac:ment for
the U. 8. Army Manpower Resources Research and Development Center, unifies in one «nlarged
organization all OCRD activities in the behavioral and social science area, including those formerly
conducted by the Behavior and Systems Research Laboratory (BESRL) and the Motivation and
Training Laboratory (MTL).

The present Technical Research Report was prepared while BESRL existed as a separate entity
and reflects Division and Work Unit structure as constituted prior to 1 October 1972,

The Work Unit “Simulation Models of Personnel Operations 11--SIMPO’’ was a continuation of
effort under an operations research requirement described in the Army Master Study Program under
the title A Simulation Model of Personnel Operations {(SIMPO ) and is Project 20065101M746 (FY
1972), “"Army Operations and Intelligence Analysis ‘under the auspices of the Army Study Advisory
Committee.

The present Technical Research Report deals with the development and use of DISTRO-I1, a
major modification of a previous BESRL model, the General Matrix Manipulator. DISTRO-II, which
simulates additional factors affecting personnel distribution, can assist management by more
accurately predicting the effects of selected policy-related nondeployability factors.

g J. E“UHLANER C
Technical Director
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BRIEF

Requirement:

To develop a model enabling Army personnel management to assess quantitatively
the impact of personnel policies on deployment and readiness of personnel.

Research Product:

The DISTRO-Il model, essentially a modification of the General Matrix Manipulator
for use in distribution problems, was developed to calculate deployability characteristics
of the Army through simulation of priority groups and distribution areas, and the
differential deployability of personnel in three categories: 1) NOS—not deployable
overseas—available for CONUS assignment only; 2) NST—not deployable to short
tour—available for CONUS and long tour assignments; and 3) IAV—not
restricted—generally available for assignment.

The DISTRO-Il model expands the capability of the General Matrix Manipulator in
the following ways:

1. Broadens the model's concept of poiivy-caused nondeployability
2. Relates the world-wide availability of personnel to tour area manning levels
3. Extends simulation to priority groups

4. Fills tour area requirements in advance

Y,



DISTRO II—DISTRIBUTION ROTATION MODEL

CONTENTS
Page

BACKGROUND 1
The Deployability Problem 1
REQUIREMENT FOR DISTRO Il MODEL 2
DISTRO Il MODEL 3
TECHNICAL SUPPLEMENT 9
PRINCIPLES OF THE GENERAL MATRIX MANIPULATOR 1"
INTERFACE OF GMM WITH DISTRO-II 11
Step 1. Input DISTRO Il Data 16
Step 2. Calculate Personnel Assets 21
Step 3. Summarize Authorizations 22
Step 4. Calculate Personnel Availability Groups 22
Step 5. Distribute Assets. and Available Personnel to Priority Groups 22
Step 6. Convert Priority Group Manning Levels to Tour Area Data 28
Step 7. Store DISTRO Il Data 33
Step 8. Output DISTRO Il Summarized Data 33
APPENDIX 39
DISTRIBUTION 53
DD FORM 1473 (Doctiment Control Data (R&D) 55

TABLES
Table 1. Input format for DISTRO-II 19
Table 2. Variables input by user to DISTRO i Vil 20



FIGURES

Figure

10.
11
12.
13.
14.
15.
16.
17.

18.

20.

Types of matrices

GMM-DISTRO |l deployability categornies
GMM-DISTRO Il extension into priority groups
Most models fill tour areas like this

DISTRO-II fills tour areas like this

Types of nodes in the GMM

Types of node flows in the GMM

General matrix manipula;or {(GMM) logic
Interface of GMM-DISTRO Il logic

Entry INPUTD inputs DISTRO-Il data

Data setup for DISTRO-II

Types of personnel within matrix

Entry ASSET sums assets

Entry AUTHOR sums authorizations

Entry AVAIL summarizes available personnel
Entry DISTR controls personne! distribution
Subroutine ALLOT distributes personnel

Entry GMMANLEV determines tour requirements
Entry DATASTOR stores DISTRO-|I data

Entry OUTPUTD outputs DISTRO2 summary

eef

vill

Page

12
13
14
15
17
18
21
23
24
26
27
29
32
34

35



DISTRO II—DISTRIBUTION ROTATION MODEL

‘

BACKGROUND

The Deployability Probler

Projecting the Army’s distribution capabilities—its ability to provide qualified men for
specific jobs at an appropriate time and location—is a difficult task for management For many
years, Army management has estimated its distribution capabilitie : primanly as a function of two
variables: 1) the number of job vacancies and 2) the number f men qualified to fill these
vacancies. At best, estimates based on these data are crude a.' ‘oximations of reality. Many
other factors restrict the deployment of qualified men to the pa ticular jobs where they are
needed. As long as the Army closely resembles a steady state system, with losses equaling
replacements and authorizations remaining relatively constant, discount factors can
approximate the effects of inhibiting or nondeployability factors and the estimates are within
acceptable limits. However, when drastic dynamic changes such as the buildup and subsequent
phase-down of forces in Vietnam begin to occur in the military setting, the crippling effects of
policy-caused nondeployability skyrocket. It becomes very difficult to estimate accurately the
impact of rapid turnover and frequent policy change on personnel deployment and readiness.
Estimation methods which take into account more of the distribution restraints are needed.

Personnel deployment and readiness in the Army, as in other personnel systems, are a
function of two major factors: 1) requirements relating system constraints and policy
considerations, and 2) personnel resources reflecting characteristics of individuals in the
system. These requirements and resources often appear well-balanced, whereas in reality
several variables such as rotation policies and tour area needs may interact to reduce drastically
the pool of deployable personnel. The problem for management is basically one of matching
available resources with system requirements while allowing all relevant constraints to interact
realistically.

Any change in the nature of military conflict may cause differential losses due to deaths,
injuries, prisoners of war, or retirements. In turn,both position vacancies and the number of men
qualified to fill the vacancies are affected. Rapid turnover caused by limiting combat service to a
few months or by requiring only two years’ involuntary military service arouses major cost
considerations relating to training and travel between assignments.

Management'’s values may also affect the nondeployability of personnel. Management sets
priorities including which assignments should be stabilized for system efficiency, which
vacancies should be filled first, or which policies are the most expedient. After such decisions
have been made, characteristics of the individuals in the system may still alter the picture
considerably. It may be too costly to assign men with short expected termination of service (ETS)
dates to new positions. Available personnel may not possess appropriate skills and therefore
have to be retrained. In order to continue high morale among troops, individual rights must also
be guarded, and consistent predictable policies carried out with respect to limiting the number of
combat area assignments, minimizing time in a combat zone, or allowing accompanied tours
between combat assignments. All these factors interact causing tension between require-
ments and resources.



Although computer models previously developed by the Behavior and Systems Research
Laboratory (BESRL) are not specifically designed to handle nondeployability, they use several
techniques which partially reflect the deployability capabilities of the Army. One of the earliest
techmiques used In the mass flow models discounted personnel inventories by a factor
representing transients, patients, prisoners, and students (TPS). Later models approach the
problem more directly by representing specific types of nondeployability. For example, some
models maintain separate nodes for stabilized assignments, combat tour returnees, and other
special categories of personnel. Simulation models may also represent delays between system
entry and assignment as well as monitor estimated termination of service. Systems analysts
emphasize careful design of assignment rules to faithfully incorporate system constraints. All
these methods are helpful, but management needs a more comprehensive evaluation of the
nondeployability problem. It needs to meaningfully relate management policies, system
variables, and individual characteristics so that more nondeployability factors can be accounted
for

REQUIREMENT FOR DISTRO Il MODEL

The Program to Improve Management of the Army Resources (PRIMAR) Project 5-1,
“Developing Techniques for Assessing the Impact of Personnel Policies on Deployability,”
expressed management’s concern about non-deployability. An explicit goal of this project was
the development of procedures for quantitatively assessing the impact of personnel policies on
deployment and readiness. A special team of the SIMPO | Steering Committee was assigned to
monitor an adaptation of the General Matrix Manipulator (GMM) to cover policy-caused
nondeployability.! The GMM was selected because it is 8 matrix-based computer model which
tracks both time in the system and time in the tour for all personnel. Also, reassignment flow
rules can easily be input and changed by the user at the time of execution. The two time
dimensions, as well as the rotation rules, are important factors affecting the deployability of
personnel. Staff Officers of the Capabilities and Analysis Division, Directorate of Procurement
and Distribution, Office of the Deputy Chief of Staff for Personnel (DCSPER-CAD), agreed to work
with BESRL in developing a problem in which interactions between rotation and assignment
processes and other nondeployability factors could be examined

BESRL's initial response to the PRIMAR requirement was the SIMPO | Distribution-Rotation
Model (DISTRO 1), an adaptation of the GMM to the deployability problem.? Within the original
GMM framework, DISTRO | subroutines distribute personnel in the GMM tour areas to command
elements. At the end of the simulation, all nontransients within a given tour area, following
discounting for TPS, are distributed to command elements proportionately to command element
authorizations.

Although DISTRO | represents nondeployability more accurately than earlier models, it has
some limitations. The system’s distribution capabilities are not directly related to tour area
manning levels during the simulation. The total number of available personnel serves only as a
ceiling in determining tour area manning levels. DISTRO | does not consider the wotid-wide
availability of personnel; it distributes each tour area separately without relating it to the total
system. Separate distribution of each tour area to command elements is, at best, a fragmented
approach.

1 witt, Joanne M. and Adele P. Narva. SIMPO-I General Matrix Manipulator (GMM), Technical Research
Report 1165. Behavior and Systems Research Laboratory, Arlington, VA, Janyary 1971,

2Witt, Joanne M. SIMPO-I DiCTRO--Distributini, Rotation Model. Research Memorandum 71-4. Behavio.
and Systems Research Laboratory, Arlington, VA. September 1971,



DISTRO Il MODEL

To more accurately model deployability characteristics of the Army, BESRL scientists with the
guidance of DCSPER personnel have developed the DISTRO Il Model, a set of subroutine options
which significantly modify the GMM. DISTRO |l routines calculate deployability indices which
interact with the assignment-rotation process throughout the GMM. DISTRO Il routines have four
major effects on the GMM simulation.

1. They broaden the model’s concept of policy-caused nondeployability.

2. They relate the world-wide availability of personnel to teur area manning levels.
3. They extend the GMM simulation to priority groups.

4 They fill tour ar 3 requirements in advance.

DISTRO Il broadens the definition of deployability in that it accounts for more nondeployability
factors than does either the GMM alone or DISTRO | (Figure 1). Personnel matrices in the GMM
alone represent all personne! as assets. DISTRO | separates ncndeployable transients from
deployable assets. Based on time in tour, DISTRO Il matrices represent three kinds of personnel:
transients, assets, and reassignables, each with its own deployability characteristics. The
transients in Figure 1 are those who are reassigned to the area but who are not yet considered
assets. Assets are those who are actually in an area and who cannot be reassigned, whereas the
reassignables are available for reassignment.

DISTRO Il employs the concept of differential deployability. Differential deployability means
that a person is deployable with respect to a specific area, e.g., an individual may be deployable to
long tour and not to short tour, or to Continental United States (CONUS) and not to long tour. In
other words, deployability has meaning only in reference to specific area needs.

In DISTRO I, differential deployability is represented by three categories of personnel
‘availability:

1. NOS—not deployable overseas—available for CONUS assignments only
2. NST—not deployable to short tour—available for CONUS and long tour assignments
3. IAV—not restricted—generally avzilable for assignment

These availability categories reflect restrictions placed on individuals available for reassignment
As each man completes a tour or otherwise becomes available for reassignment, he
automatically increases the tally in one of the three availability indices (Figure 2). For example, a
few men are stationed in CONUS for recurring tours because of special personal circumstances
or because of their unique skills. As each of these men completes a CONUS tour, he adds one to
the NOS counter. Most short tour returnees are deployable only to accompanied CONUS and long
tour; these men are counted by the NST variable. Others, completing two years in CONUS or the
long tour and being eligible for any assignment, are added to the IAV category. The sum of NOS,
NST, and IAV equals all personnel available for reassignment at the end of a time period. The
three categories encompass most of the restrictions on deployment.
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In the GMM, input to a given tour area is a direct function of that tour area’s authorization
without consideration of the availability of personnel assets. By applying the DISTRO | options,
tour area manning levels are made to reflect the total number available for reassignment. These
manning levels, however, ignore differential deployabiity by assuming that deployable
personnel assets can be assigned to any area. Employing DISTRO |l options, manning levels in
the GMM reflect authorizations, assets, and the number of men available for reassignment to
specific areas. To accomplish the best distribution of available personnel 1o tour areas, DISTRO |l
first distributes the most restricted group of personnel, NOS, to CONUS. Foliowing the NOS
assignments, NST personnel are distributed to CONUS and long tour. Then personnel in the
least restricted group, AV, are distributed among CONUS, long tour, and short tour. This
approach prevents filling one tour area to its fully authorized strength only to find that the last tour
to be filled has a critical shortage. Since the model initially considers specific availability of
personnel in determining manning levels, all tour areas are filled equitably

Present Army management procedures for utilizing available assets are based on five
distribution groups, called priority groups, which are filled relative to their importance to
maintaining a maximally efficient military system. The GMM works to fill tour area authorizations
wi.hout considering priority groups. Employing the DISTRO 1 routines, tour area personnel are
distributed at the end of the simulation into the five priority groups. The priority groups, however,
are not considered during the simulation. A new approach was needed to distribute personnelto
each of these priority groups across the entire system—not separately within each tour area.
Instead of determining how many are needed in the short tour and then saying that N of these will
be in priority group 1 as in DISTRO 1, management would like to determine how many are
available for priority group 1 and then send N of these to short tour. The DISTRO Il procedure
places major emphasis on filling priority groups across tour areas rather than filling specific tour
areas.

The common element linking the GMM simulation matrices to the expanded simulation of
priority groups in DISTRO Il is the tour area. DISTRO |l totals assets within individual tour areas
and distributes these assets into five priority groups which are not represented directly by the
GMM matrices (Figure 3). DISTRO Il subroutines determine how many of the total tour area
assets are serving in each priority group within the tour area and how many of the available
assets will be assigned to each priority group across all tour areas considering their current
assets and authorizations. Tour area manning levels are then recalculated by apportioning new
personnel in each priority group to the individual tour areas. These tour area manning levels are
used as adriving force in the GMM to reassign personnel. Thus, the distribution process becomes
an integral part of the rotation-assignment process within GMM-DISTRO II.

Figure 4 shows how most models, including the GMM, fill requirements. The top priority
areas get 100% or maximum fill, the middle priority groups get less, and the low priority areas get
what 1s left over. Often this method results in a critical shortage in one or more areas. It is
necessary to maintain a minimum number of men in low priority areas in order that high priority
areas can function adequately. Employing the DISTRO Il options of determining manning levels
based on the total world-wide availability of personnel, all areas can be filled adequately in
relation to the total system. The emphasis shifts from tour areas to priority groups, and Figure 5
shows the results. The priority groups are filled in relation to their importance as specified by
management.

DISTRO il also directs the GMM to fill requirements one month in advance to allow sufficient
travel time for men toreach their destinations. Manning levels for month two are actually filled in
month one. The model determines manning levels for month two based on the number of
projected assets for month two and the number available for reassignment in month 1. DISTRO I,
employing a combination of assignments in advance, differential deployability, and simulation of

al
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Figure 3. GMM-DISTRO Il extension into priority groups
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priority groups, coupled with reassignment policies as represented in the GMM--including
separate representation of different types of deployable personnel--presents a more realistic
picture of policy-caused deployability for management than did previcus models.

DISTRO 11 can be useful to management in problems such as the following:

1. How can management provide more experienced personnel in te short tour? |f
extended tours are allowed in return for various alternative rotat.on poticies, how many
more experienced personnel will be available? At what point in time would the alternative
policies become infeasible? If management promotes men faster, at what point does the
system have a shortage of men with the minimum qualifications for promotion?

2. What are the best policy alternatives which will limit the number of combat tours
for career personnel?

3. What are the effects of allowing more time between assignmunts?

These and many other questions can be studied with the use of GMM-DISTRO 1! so that
management can better predict the effects of nondeployability factors.
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TECHNICAL SUPPLEMENT: PROGRAM DOCUMENTATION



PRINCIPLES OF THE GENERAL MATRIX MANIPULATOR

The GMM s a matrix-based mass flow model which simulates rotation policies, skill
acquisition, and assignment policies of Army management. Groups of personnel are represented
by numbers arranged in two-dimensional matrices such as those in Figure 6. The dimensions
may be defined by management as time in service and time in tour or time in service and time in
grade These factors are important for determining the deployability of personnel. Each matiix
represents a group of similar individuals, such as 1181 inthe short tour or 1182 in the long tour

Movements between these matrices are determined by management policies. These
movements represent policies of two types. rotation and promotion (Figure 7). Type 1 fiow,
simulating promotions, is across skill levels— a horizontal move in which a person’s time in tour
remains the same while his time in grade moves to the initial position of the next grade. Type 2
simulates reassignments. Movement between commands is from one time in grade and time in
tour to the same time n grade and the first time position in another tour. Reassignments can
occur at the end of a tour of duty or prior to the end of a tour of duty.

Employing these matrices and flows, the GMM logic is relatively simple (Fi re 8). It updates
the matrices, calculates assets, determines requirements, uses flow rules to fill these
requirements, and then repeats the cycle for each subsequent time period.

INTERFACE OF GMM WITH DISTRO I

DISTRO Il options are integrated with the GMM simulation process. Under these options,
DISTRO N subroutines gain control to shift the emphasis of the simulation from tour areas to
prionity groups spanning the tour areas. To accomplish this, the DISTRO |l subroutines convert
the GMM tour area data to priority group data. The priority group data are manipulated so as to
represent distribution processes in the system. They are thenreconverted to tour areaddta. Asa
consequence, the new tour area data reflect priority group hierarchies and yet are still in a form
compatible with the GMM. The GMM then regains control and continues to operate on the tour
area data as if it had not been altered. By switching back and forth between GMM and DISTRO |l
routines, the simulation of matrices representing tour areas and personnel categories is
expanded to cover a new dimerision of priority groups. This expansion occurs with minimal
increase in on-line storage and data preparation. If these priority groups were simulated directly,
the number of matrices in the GMM would have to be multiplied by five' - >ne matrix for each
prionity group would be needed to replace each personnel matrix. For example, instead of one
matrix to represent personnel on their first short tour, the GMM alone would require five
matrices, one for perscnnel on their first short tour in each priority group Besides making the
data base massive, flow rules among the matrices would become much more complicated and
repetitive.

DISTRO Il can be expressed as a series of events interwoven with the GMM. Figure 9
illustrates this integration of GMM and DISTRO Il logical events. DISTRO Il events are
summanized in the following eight steps:

1. Input DISTRO |l data

2. Calculate personnel assets

3. Summarize authorizations by distribution or tour areas

Preceding page blank
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4 Calculate personnel availability groups

5 Distnibute assets and available personnel to priority groups
6 Convert prionty group manning levels to tour area data

7 Store DISTRO Il data

8. Output DISTRO 1l summarized data

Step 1 is executed once at the beginning of the simulation. Steps 2 through 7 are executed in
sequence once during each time period of the simulation. At the end of the simulation, Step 8 is
executed. These steps, monitored by the GMM main program, MAINGMM, are executed by eight
separate entry points in the main DISTRO ll subroutine, DISTRO2, and by an auxiliary subroutine,
ALLOT (FORTRAN Listings of DISTRO2 and ALLOT are in the Appendix). The following sections
describe these eight steps in detail. Included are flow charts and descriptions of the computer
routines to accomplish each step and the way in which the DISTRO Il routines interact with those
in the GMM.

Along with other GMM parameters, the variable IDISTON is input at the beginning of each
GMM simulation. If IDISTON is equal to or less than zero, the GMM proceeds without DISTRO I
intervention. If IDISTON is greater than zero, however, the following eight DISTRO Il steps are
executed as they occur in the GMM simulation.

Step 1. Input DISTRO Il data. The GMM relinquishes control to DISTRO2 Entry INPUTD
{(Figure 10) which inputs DISTRO [l data. The data define the relationship of matrices
representing tour areas within the GMM to priority groups (PG) within DISTRO |l. Input data
setup, tormat, and variable definitions are described in Figure 11, Table 1, and Table 2.

Entry INPUTD reads four different types of data: major parameters, availability parameters,
asset parameters, and authorization and manning level parameters. Boundaries for the entire
DISTRO Il simulation are set by the major parameter card. The remaining input parameters
operationally define these boundaries. For example, the number of availability categories,
NAVCAT, input in the major parameter card, is defined in the availability parameter cards by the
vanablesiPERNOS, PERNST,and PERIAV. These variables are percentages of personnel in each
matrix who are available for the three different types of assignment—NOQS, NST, and IAV. Asset
parameters identify GMM matrices by distribution areas for use in calculating assets.
Authorizations are input for priority groups within each distribution area. For example, if there are
three distribution areas (DA1, DA2, and DA3) representing short tour, fong tour, and CONUS
res.pectively, and if there are five priority groups, then there will be 15 authorizations—one for
shart tour priority group 1, one for short tour priority group 2, etc. Authorization and manning
level parameters also include fill rates, which indicate the relative importance of filling each of
the five priority groups across all distribution areas. In order to represent only one priority group
within a given distribution or tour area, the user would input zero authorizations for the other four
priority groups within the area. The remaining seven steps are totally dependent upon the setup
of DISTRO Il parameters. These parameters must be accurately estimated in order to
meaningfully represent distribution capabilities of the system.

Following the input of DISTRO Il data, GMM regains control to input the remaining GMM
system data and to begin the simulation. After updating the system and making initial personnel
transfers, the GMM teams up with DISTRO2 Entry ASSET to take an inventory of personnel
assets.
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Figure 10. Entry INPUTD inputs DISTRO Il data
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Figure 11. Data setup for DISTRO-II



Table 1

INPUT FORMAT FOR DISTRO Il

No. of
Card Description Cards Variable Name Columns Format
Major Parameter 1 NODISGR 1-10 1o
Card
NPERCAT 11-20 1o
NOPRGRP 21-30 no
NMATRIX 31-40 110
NAVCAT 51-60 no
Availability Pa - (NMATRIX* PERNOSII) 1-10 F10.3
meter Cards NAVCAT+8-
NAVCAT)/8 PERNSTI(I) 11-20 F10.3
PERIAV(I) 21-30 F10.3
(1 =1,NMATRIX)
Cl0S/8 IOSDGR(l) 1-10 110
{1 = 1,CIOS)
Asset Parameter NMATRIX/8 MATWDGR(l) 1-10 110
Cards (I = 1, NMATRIX)
NMATRIX/8 MATWPERC(!) 1-10 1o
{I = 1, NMATRIX)
Authorization and (NOPRGRP* ()] 1-10 F10.3
Manning Level NODISGR)/8 (t = 1, NOPRGRP*NODISGR)
Parameter Cards
(NODISGR* AUTH(I) 1-10 110
NPERCAT* (1=1,NODISGR*NPERCAT*NOPRGRP)
NOPRGRP)/8
LAST/8 NEWAUTH(l) 1-10 110
(I = FIRST,LAST)

= 19 -



Table 2

VARIABLES INPUT BY USER TO DISTRO I

Variable _ - Definition

Major Parameters

NODISGR Number of distribution groups or tour areas

NPERCAT Number of persornel categories within each tour area
NOPRGRP Number of priority groups within each tour area
NMATRIX Number of matrices with the GMM

NAVCAT Number of availability categories

Availability Parameters

PERNOSII) Percent of personnel completing matrix | who are eligible for
CONUS only (not overseas). (Distribution Group 3)

PERNST(l) Percent of personnel completing matrix | who are eligible for
CONUS and LT (not short tour). (Distribution Groups 2-3)

PERIAV(I) Percent of personnel completing matrix | who are eligible for
CONUS, LT, and ST. (Distribution Groups 1, 2 and 3)

IOSDGR(l) Distribution group or tour area for Ith input category

Asset Parameters

MATWDG

R{l) Distribution group of tour area for Ith matrix

MATWPERC(!) Personnel category for Ith matrix

Authorization and Manning Level Parameters

Ril) Fill rate for Ith distribution priority group
AUTH(I) Authorization for Ith distribution priority group
NEWAUTH(!) Vector control for inputting new authorizations for month I.

If in month | the NEWAUTH(I) equals 1, new authorizations
are read in. If the NEWAUTH(l) equals zero, the authorizations
previously read in are used.




Step 2. Calculate personnel assets. At any point in time, each matrix can be represented
as a combination of transients, current assets, and reassignables (Figure 12).

TIME IN THE SYSTEM

12 MAXLEN
|
1 TRANSIENTS (TR) Assets for
T 2k == = = = = = = — === =—a= following TP,
I
M T bl
: 8 L Assets f
ssels for
I R ) | I current TPO
R B e e e = ey e 1,
b — — — — compETioNs _ _ _ _ 1
REASSIGNABLES (RE)

Figure 12, Types of personnel within matrix

GMM subroutine SUMMARY calculates matrix assets for the period'(TP,) following the one
currently being simulated (TPq). Each matrix is summed from row 1.in the tour through rowL-1in
the tour and columns 1 through MAXLEN in the system. Matrix assets (AS) for TP, are equal to
the sum of the transients and assets for TPj, excluding those in their final month in the tour

(completions).
ASTP, = TRANSIENTSTP0 + ASSETS-",0 COMPLETIONS-";,0

This projection of assets for the following TP, assumes that transients in the current TP willbe-
come assels and that personnel in their last month in the tour (completions) will become eligible
for reassignment in the following TP,. After assets have been determined for each matrix, Entry
ASSET (Figure 13) totals the assets for all matrices within each of the three distribution areas
{DA1, DA2, DA3)

AS Assets for DA1; AS = Assets for DA2, AS = Assets for DA3
DA1 DA2 DA3

The objective of the remaining steps Is to input men into the proper DA and PG one TP in
advance. After updating at the end of the current TPo. the currect number of men should be
serving in the areas where they are needed.

T -



Step 3. Summarize authorizations. The Ith element of the NEWAUTH vector is checked
during each tme period. If the element equals zero, the last authorizations input to the model are
employed. If the element is positive, DISTRO2 reads new authorizations for each PG and DA.
Entry AUTHOR (Figure 14} then sums these authorizations for each DA.

AUTH Authorization for Ith PG within Jth DA
DAJ.PGI

The GMM regains control to input new personnel into the system after which control returns
to DISTRO2 for calculation of personnel available for reassignment.

Step 4. Calculate personnel availability groups. In each matrix during the TPg- all
personnel available for reassignment can be broken intothree categories: (1) NOS, (2)NST, and
(3) IAV. Entry AVAIL (Figure 15) multiplies the number of reassignable personnel (RE) from each
of the matrices in the GMM by its availability parameters (PERNOS, PERNST, and PERIAV) and
determines how many people are categorized as NOS, NST, and IAV. To these totals it adds new
system input to the appropriate eligibility category.

NOS = £ (RE, * PERNOS,) + INPUTNQg
NST =z (RE, * PERNST) + INPUT\gT

IAV. = L (RE; * PERIAV|) + INPUT| Ay

Steps 1 through 4 are not an integral part of the distribution process. They convert GMM data
into a form compatible with DISTRO2 and then calculate summary data. This data preparation is
necessary prior to the actual distribution process, which is accomplished by Step 5.

Step 5. Distribute assets and available personnel to priority groups. The distribution
process consists of a series of separate distributions of different groups of personnel. The entire
process is directed by Entry DISTR (Figure 16), the brain of the DISTRO Il model. According to the
instructions given by Entry DISTR, Subroutine ALLOT accomplishes the actual distribution of
specific groups of personnel. Following each separate distribution by ALLOT, control returns to
Entry DISTR for additional instructions.

Initially, DISTR directs ALLOT to distribute current assets in each DA to PG's within that DA.
These assets will have an influence on the number of additional personnel assigned to each DA-
PG. After the current assets have been distributed within their own DA's, DISTR directs ALLOT
to distribute all personnel available for reassignment to PG's across appropriate DA's
considering current assets in the DA-PG, authorizations for the DA-PG, and the number of
personnel available for that DA-PG. First, the most restricted personnel, NOS, are distributed to
DA3. Then NST personnel are distributed among PG's within DA2 and DA3. Finally, the most
unrestricted personnel, IAV, are distributed to all PG's within all DA's. This sequence of
distributions is described below in detail, including the actual steps which Subroutine ALLOT
takes to accomplish each of the distributions.

P —



ENTRY
ASSET

SET DGRASSET
VECTOR AND
PRASSET MATRIX
= 0

]
A\

i

ﬁk’ e e

J = MATWDGR(1)

DGRASSET (J) =

DGRASSET(J) +
ACTUAL(I)

2

ASSETS(I) =
ACTUAL(I)

[=1+1

Figure 13. Entry ASSET sums assets
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SET PARAMETERS

2

14. Entry AUTHOR sums authorizations

FOR READING
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INITIAL = 1
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INITIAL = 2
SUBROUTINE
PREPARE INPUTS
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CALL I
SUBROUTINE :
PRE PARE '



To transfer control to Subroutine ALLOT, Entry DISTR uses the following call statement:
Call ALLOT(NEWIP, IDIS, NOPRGRP, NODIS, IOVER)

The values of the input elements —NEWIP, IDIS, NOPRGRP, and NODIS —, calculated in DISTR,
determine the following conditions for the distribution process:

NEWIP—amount of new input available for distribution

IDIS—first DA to which NEWIP will be distributed

NOPRGRP—number of PG's within each DA

NODIS—number of DA’s across which NEWIP will be distributed. The element, IOVER,

is calculated in ALLOT and is returned to DISTR as the number of available personnel over and
above PG authorizations. This overage will be distributed to DA3 at the end of the distribution

process.
Iniially DISTR directs ALLOT to distribute current assets within DA’s to PG's.
Call ALLOT(ASDA],L NOPRGRP, 1,0)

Subroutine ALLOT gains control and proceeds with the following steps to accomplish the
distribution (Figure 17).

a. It obtains asset totals for each PG across all DA's.

IDIS+NODIS-1
i=IDIS
If ALLOT is distributing current assets, the assets (AS )

DAj,PGi
are equal to zero prior to the distribution. Therefore, SUMASS(l) equals zero.

b. It obtains authorization totals for each priority group across alt DA's concerned.

NODIS+IDIS-1
SUMAUTH(I) = % (AUTHpa;pg;)
j=IDIS

c. It abtains priority group weighted shortfalls across all DA’s

PRNEED()) = (SUMAUTH(I) - SUMASS())) * R(l)

Also, it obtains the total weighted PG shortfall.

NOPRGRP

SUMNEED = £ (PRNEED(!))
1=1

- 75 .
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Figure 15. Entry AVAIL summarizes available personnel
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d.  Using the information obtained in steps a through c, it determines how many personnel
should be input to PGs within DAs.

NEWIN = (NEWIP/SUMNEED) * PRNEED(I) * (AUTH /SUMAUTH(I)

DAj,PGi DA|j,PGi
e It adds the new input to the respective DA-PG assets.

ASDA;PGi = ASpajpgi * NEWINp, oG

Authonizations for DA-PG serve as ceilings for DA-PG except when current assets arebeing
distributed within their own distribution areas. When distributing NOS, IAV, and NST personnel,
DA2 and DA1 should be held to their authorization levels. All excess personnel (those over the
authorizations) should be accumulated in the variable IOVER.

f. After current assets have been distributed within their DA’s, DISTR direztc ALi.OT to
distribute NOS men to DA3.

Call ALLOT (NOS. 3,5,1,0)

Employing these parameters, ALLOT repeats steps a through e.
g. ALLOT is directed to distribute NST men to DA2 and DA3.

Call ALLOT (NST, 2,5, 2, 0)

(Repeat steps a through e)

If IOVER i1s greater than zero, IOVER is distributed to DA3.
h. [|AV personnel are distributed to DA1, DA2, and DA3.

Call ALLOT (1AV, 1,5, 3,0)

{Repeat steps a through e)

i. If there are men above the authorization levels in DA2 and DA1, (IOVER), distribute
IOVER to DA3.

Call ALLOT (IOVER, 3,5, 1, 0)
After all personnel have been distributed, the matrix AS represents projected

DAj, PGi
manning levels for the Ith PG within the Jth DA for the following time period (TP,).

Step 6. Convert priority group manning levels to tour area data. Entry GMMANLEV (Figure
18) totals PG manning levels within each DA.

NOPRGRP
MANLEVDAs = T ASpaspci
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These DA manning levels will serve as tour area manning levels in the GMM. From the DA
manning levels, Entry GMMANLEV subtracts the actual number of current assets in the tour area
to obtain the number of men who will be input to the tour areas by the GMM.

NEEDSpA MANLEV, - ASSETSpa

The GMM then regains control and fills these tour area needs according to the prionty of fill
rules

Step 7 Store DISTRO Il data. At the end of the time period, Entry DATASTOR (Figure 19)
gains control, calculates summary data, and stores the data on a disk pack for use at the end of the
simulation. Entry DATASTOR totals assets for the time period by summing rows 2 through L in
the tour and columns 1 thiough MAXLEN in the system in each matrix. It totals transientsinrow 1
and columns 1 through MAXLEN for each matrix also. These totals are then arranged within tour
areas and stored on the disk

Personnel distributed by DISTR are projected assets and transients for PGs within DAs.
These projections determine manning levels in GMMANLEV which are in turn filled according to
the priority of fill rules in the GMM. The data stored in DATASTOR summarize the actual number
of assets and transients for each matrix in the GMM after personnel have been moved. These
actual assets and transients are the data which are of interest to management.

Step 8. Output DISTRO Il summarized data. Entry OUTPUTD (Figure 20} initially reads the
data stored by DATASTOR. It then transforms the matrix data into DA data and redistributes it to
the PG’s across DA's. Transients from the current time period TPq being output are distributed
in relation to assets for the following TP,.

OUTPUTD prints the following information for each time period which has been simulated.

TIME BLOCK N
DISTRIBUTION GROUP J
Prionity Number Manning Percent
Group Authorized Level Fill Shortfall Transients

This output describes the time period which is being summarized, the distribution area or tour
area, and the priority group within the tour area. Each priority group is further described by its
authorization, actual manning level, percent of authorizations filled, its shortfall, and the number
of transients who will become assets in the next time period. This output presents management
with a detailed picture of where its personnel are located. The DISTRO Il output locates men in
prionty groups within distribution or tour areas. By looking also at the GMM output, management
can see the specific types of personnel who are serving in any one distribution or tour area.

-‘7)'5.
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- 34 .

STORE
DATA SUMMARY
ON DISK




K =0
1 = FIRST = 1

K=K +1

I=1+1

SET ITRAN
AND INPUT
VECTORS
EQUAL TO
ZERO

ITER = M = 0

IFRIDO = J = D

START CA'."V'TATION
OF DISTRC ¢ (PUT
FOR EACV .(ME PERIOD
(TP) SIMILATED

BEGIN DISTRIBUTION

OF ASSETS FOR TP |

] = 14+ 1

ASSETS(1) = O

KKk = 1] = @

Mo M4+t
r) ASSETS(J) =
ASSETS(J) +
IACTIVE(M) -
ITRAN(M)

BEGIN REDISTRIBUTION
OF DATA WITH D!STR.

GRP, )

15

ASSETS (1)
<o

ASSETS(J) = 0

IPRIO @ IPRIO + 1
MATSUM(IPRIO) = g
KK = KK + 1
PRASSETS (KK, J) =
0

NEWIP=ASSETS (J)
IDIS » J
LDIS = J4+NODIS-1
NODIS = 1

Figure 20. Entry OUTPUTD outputs DISTRO2 summary

ZERO OUT
VECTORS PRIOR
TO PRINTING
CALCUIATIONS




O

_l_'__-_-

MW= W\l

15 S

NEWIF 2 00

CALL SUmROUTINE !
ALLOT T DISTHIS
BUTE NEWIP TO |
PRIORITY GRoUPS !
L - ___J

KK = O

KK = KK + 1

PRACT 1 VE (KK, J) -ﬂ
PRASSET (KK, J)

Figure 20 continued

REDISTRIKUTE TP 1
ASSETS WITHIN
DISTR GRP )

ToO PRIORITY CROUPS

N = =

STORE ASSETS
DISTRIRUTED TO
PRIORITY GROUPS

WITHIN DISTR. GRP. ]

ITHR 2
“'ﬂl!!nl’;;"
S

LDIS = IDIS +
NODIS = 1
1K = IDIS - 1

IK = [K # |
TR

S V-_.._

KK = KK + 1

1CATw (NOPRGR P*
1K) =NOPRGR P+KK

MATSUM(ICAT)=
MATSUM(ICAT)
+NEWIN(ICAT

INP @ INP + 1
NEWI P=INPUT (INP)
NODIS = JJ

- 3¢ -

DISTRIBUTE TRANSIENTS
FOR TP J=1 AS A

FUNCTION OF 1P 1 ASSETS




8™

. o
iz 25
M |

"
(ﬂ&

E IS = ! |

- = = BUTED ASSE" S
TE .
= FOR TP1

IGAT = K = [

K » IK + \

MAX = (NOFRGRP* |

| NOBISGR)+NOIRCR P

IMIN ® NOPRGRP*
NODISCR + 1

| INDEX = MIN « 1

— I-——-—
IRk = IR
+ 1
MATSLM( |}
=0

Figure 20 continued

| TOTAL DISTRI-

TR TN

IVAT = AT
L

PRINT AFT T

HEADLNE

1K
PRALTH(KK, IK)
IPRAC=PRACTI (KK, 1K
PERFILL =
PRACT I (KK, IK)
/XPRAUTH

mﬁ*ﬁfﬂfﬁ-—

PRACTI (KK, [K)
MATSUM(MIN) =

MATSIM(MIN) +

PRAUTH(KK, 1K)
MIN » MIN + 1

e o —

FATSUM(MIN) =
MATSUM(MIN) +
PRACTL(KK, TK)

MIN  MIN + 1

MATSUM(MIN) »
MATSUM(MIN) +
MATSUM(ICAT)

PRINT TOTALS

——

CALCULATE PRIORITY

JROUP DATA FOR

PISTRIBUTION GROUP
J IN TPI

B s

STORE DISTRO2
TOTALS IN
MATSLM
VAR IABLY




STORE. DISTRIEKUTED
- - — - ASSFTS FOR TP IN

PRACT L(KK, IK) PRACT! VARIARIE |

= PRACT IVE (KK, IK

+ MATSUMOICATY READ TRANSIFNTS

) AND AVATIARLE
READ kD FOR TP 1
VECTOR FROM g B

DISK (1" 21)

o - 1IRAN
\\r‘; VI CTOR
\k ik
Ran
! . ) i
18 . v,‘q'A/\ VECTOR FROM
1 g Pkt >3 8 DISK (LI 14)
= INPU
VI CTOR
~
s
PR=MATSUM(MI8-2) AT TN
& PIRIOD BEEN S
AS=MATSUM(MIN= 1) mm-m/ -
.
PERF I LL=AS /PR b

T s

_r ©ORETURN )
f" 2 . b
P U "
A% “IF
2 |
i 4
i ———— '
{
PEREILL = 0 | 1
| i [ |
|

'

! ISHORT = J
l MATSUM(MIN=2)

i - MATSUM(MIN=1)

PRINT tAFTAT ﬂ

FOR DISTR /

LEF

rr-"

N
KK < KODESEH

Figure 20 continued



APPENDIX

FORTRAN LISTINGS OF DISTRO2 SUBROUTINES



OO0 OOO

OOON

[aXa e Xg] (]

31/32/330n FORTRAN (3,1)/uS0S 01/03/71
SURKNUTINE DISTRO?

NOVEMRER 1960=PROGRAMMFR WwITT

SURKNOUTINE DISTROZ DETFRMINES MANNING LEVELS FOR DISTRIBUTIAN AREAS
RASED ON WORLU WIDE AVAILABILITy OF PERSONNFL,
CALLCUI ATFS TOTAL ASSETS CURRENT| Y SERVING IN AN AREA,
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COMMON OUTSUB(50) » AFTER(S0) +PER(RQ) e PEROUT (50) 6 JAN 7]
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CNMMON LSTRSTS(10) oITT +MAXSUR WACT(3n) 1nFFB 71
COMMON IDISTUN + [SUM +ORPSUM{10n)
COMMON HEGROW (] 0n) +ENNDROW(100) +BeGCOL (100)
COMMNON *ENDCOL (100) sMATSUM(100) +MATGRPS(100)
COMMON TYPE(100)«SUR(100) oNiM(100) JACTHAL(10n)
COMMDN NPRLEV oNT oIHNLD «LEN +LEVEL oM
COMMON NCRNODE (100) eMIN(IN0) JOGRPINPR(1n0)
COMMON INTEGL «NOTT oF 1RST +LASY +IPRINT 2«FFB71
FOLLOWING COMMON STATEMFENTS USED ONi Y IN ASSET.PREPARE« AND ALLOT
COMMON AUTH(L00) «PRAUTH(1041n) +ASSFTS(100)
COMMON MATWUGR (1n0) sR(100) +PRASSET (10410}
COMMON UGRASSET (100) +PFRNOS (100} sPERNST(100)
COMMON FERIAV(100) sMATWPERC (100}
COMMON FILL(100) «MANLEV(100) NEWIN()AD)
COMMON LIMITED «10SOGR(100) «NEWAUTH(100)
COMMNN OGRAUTH(100) +MANDGR(100) oNAVCAT
1ACTIVE AmD ITRAN OVERLAP IN COMMON WwITH XS59A VARIARLE IRI,
COMMON IACTIVE(100) +ITRANC(]100)
COMMON PRACTIVE(10010)
INTEGER TYPE +SUR WArTUAL «ENDPFOL «SYS
INTEGER c10S oSYST «011TSUB «OUTTOUR +AFTER
IMTEGER ACT oF IRST +GRPSUM +HEGROW +ENDRNW
INTEGER HBEGCOL o TRINT +TRINS «TRONTT +TROUTS
INTEGER FSTROWO FSTCOLO +FSTROWI LFSTroLl
INTEGFR AUTH +PRAUTH WASSETS +DORASSET
IMTEGER FIRST +DGRAUTH +SIMAUTH  F LI
RF AL MENUSED +MANLEV
SFCTION 1

ENTRY INPHTL INPUTS DISTRIBUTION DATA
ENTRY INPUTD

READ 100+~ DISGRINFERCAT sNgPHRGRP sNMaTRIXLIMITEN(NAUCAT ¢ IPERT (D
NODISGR=NIMBER OF DISTRIRUTION GROUSS,

NPERCAT=N/MBER OF PERSONNEL CATEGORTES.

NOPRGRP=NIIMBER OF PRIORITY GROUPS.

NMATRIX=NIMBFR OF MATRICES SIMULATEN,

4l - Preceding page blank
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10

NAVCAT=NUMBER OF AVAILABILITY CATEGNRIES,
PRINT 200, NOUDISGRoNPFRCAT ¢NOPRGRPeNMATRIX eNAVCAT

PARAMETERs TO DETERMINF AVAILABILITY
PFRCENT OrF AVAILABLE FROM ITH MATRIx wHO ARE ELIGIBI E FOR
CONUS ANLY = PERNOS(I). (NOT OVFRSEAS)
CONUS ~ND LT=PERNST(I), (NOT SHnRT TOUR)
GENERAI DISTRIBUTION = PERIAVII),
READ 101+ (PERNOS(I)4PEONST (1) 4PERIAV(I) eI=] NMATRIX)
PRINT 2014 (1+PERNOS(I) PERNST (1) +PERTAV(I) 9 T1=19NMATRIX)
IF(C10S.LFe0) GO TO §
InSOGR(T)=z=DISTRIBUTION GROUP FOR 1Ty INPUT CATEGORY,
RFAD 100+ ¢TOSDGR(1)+]1=21,CI10S)
PRINT 208, (1+I0SDGR(1)«1=1.CI0S)

PARAMETEKR< TO DETERMINE ASSETS

MATWDGR (1y=UISTRIBUTION GROUP FOR ITH MATRIX.
READ 100+ (MATWDGR(I)+I=14NMATRIX)
MATWPERC (1) =PERSONNEL CATEGORY FOR 1TH MATRIX.
RFAD 1009 (MATWPERC(1) ¢1=14NMATRIX)

PRINT 202 (I1+MATWDOGR(T) ¢MATWPERC (1) ¢ I=19sNMATRIX)

PARAMETERe TO DETERMINE AUTHORIZATINNS AND MANNING EVELS

R =FILL RATE FOR ITH DISTRIRUTION-PRIORITY GRNOUPIMG.

N=NOPRGRP#NOD I SGR

RFAD 1019 (R(1)eI=1eN)

NOAUTH=NONISGR#NPERCAT#NOPRGRP

RFAD 100e (AUTH(I)s1=14NOAUTH)

RFAD 100 (NEWAUTH(I) o I=FIRSToLAST)

NFWAUTH VFCTOR CONTROLS INPUT OF NEw AUTHORIZATIONS, IF NEwAUTH(1)
=0y PREVIOUS AUTHORIZATOONS ARF USED,
=14 NEW AUTHORIZATIONS ARE REAN,

MzL=0n

PRINT 203

No 10 I=1,NODISGR.

DO 10 J=1 (NPERCAT

M=0

D0 10 K=1,NOPRGRP

L=Le]

MzM+ |

PRINT 20410 JoKsAUTHIL) 4R (M)

RFTURN

SECTInN 2
ENTRY AVATL CALCULATES THE NUMBER Or PERSONNEL AVATI ABLE FOR REASSIaN-
MENT 7O THE FOLLOWING DISTRIBUTION GROUPINGS=-
NO&=CONUS ONLY (NOT OVERSEAS)
NST=CONUS AND LT (NOT SHORT TOUR)
1Av=CONUSSLTy AND ST(GENERAL NISTRIBUTION).
ENTRY AVATL

NOS=NST=1AV=Q

IF(CIOS,LF,0) GO TO 11

0o 12 I=1,Cl0S
IF(10SNGR (1) ¢EQs1) NOS=NOS+I0S(I)
IF(IOSDGR (1) 4EQe2) NST2NST*10S(])
IF(T0SOGR (1) ,EQ.3) IAV=IAV*IOS(])
CONTINUE

DO 20 Is]l, NMATRIX

IUSE=2 .42 -



OO0

oo

o NeNel OOOONO

OOOOO

20

40

45

InTOT=0

CALL SUMMARY (241« INTOTSTUSESD)

NOS=NOS« InTOT#pERNOS (1)

NST=NST+ INTUTHPERNST (1)

[AVETAVeINTOT®PERIAV(])

IFUINTOT#ERNOS (1) ¢+ INTOT®PERNST(I) ¢ INTOT#PERIAV (1), TSINTOT) IAV=
JIAVE (INTOT=PERNOS([)}#INTOT=PERNST (1o INTOT=PERIAV(Iy2INTOT)

CONT INUE

PRINT 205, NOSWNSTelAV

RFTURN

SFCTION 3

ENTRY AITHOR GROUPS AHITHORIZATIONS TNPUT BY DISTRIBUTIUON GROUP,
PERSONNEI, CATEGORYS4AND PRIORITy GHOUP+ACCORDING TO DISTRIRUTION
GROUP aND PRIORITY GROUPe [T USES SUBRNUTINE PREPARE.

PRAUTH (T 1)=AUTHORIZATIGNS FQR ITH pRIQRITY GRoUP WHICH CAN BE FILLFD
HY THF JTH DISTRIRUTION GROUP PFRSONNEL,

FNTRY ANTWOR

IF INITIA) oLFe 1+ NEW AUTHORIZATIONS ARE REAU FOR TWIS TIMF PERIOD,
OTHFRWISEsAUTHORIZATIONS ARE THF SAME AS THE PRFVIOUS TIME PERIND,

INITIAL =»>
CaLL PREPARE (INITIALWNPERCAT¢NOPRGRP 4NODISGR)
HFTURN

SFCTION 4

ENTRY ASSeT SUMMARIZES ASSETS FROM MATRICES ACCORDING TO DISTRIBUTIAN
GROUPS«COLLAPSING OVER PERSONNE) CATEGORILS,

ENTRY ASSFIT

ASSETS (1) =PERSONNEL CURRENTLY SERVING IN ITH MATRIX,

00 40 I=1,NODISGH
NGRASSET (1) =0
00 40 J=1.NOPRGRP
PRASSET (J.[)=0

PRASSETS(I4J)=ASSETS FOR JTH PRIORITIES WITHIN ITw DISTRIRUTION GaOUPS,

00 45 I=] NMATRIX

J=MATWDGRH (1)

DGRASSET (1) =NGRASSET (J) +ACTUAL (1)
ASSETS(1)=ACTUAL (1)

PRINT 2074 (JeDGRASSET (J) 0+J=1eNOD1SGR)
RFTURN

SFCTION S

EMTRY DISTR DISTRIBUTES ASSETS AMONR PRIORITY GrOUPS WITHIN EACH
DISTRIBUTION GROUP,

ENTRY DISTR

DO 50 I=1,NUDISGR

NFWIP=DGRASSET (])

IF(NEWIPe1 Es0) GO TO S0

LIMITED=1

JPR=[ #NOPQGRP

InIS=1

NODIS=)

NEWIP=PERSONNEL TO AF DISTRIBUTED o

%
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S0

55

58

64
65

66

MODIS=NUMBER OF DISTRTRUTIUN GROUPS TO HE CONSIDERFD.
INIS=FIRCT DISTRIBUTINAN GRUUP TO BF CONSIDFRED,
10VER=0
NISTRIRUTF AVAILABLE PERSONNEL 1P Tn AUTHORTZATION | EVELS.
CALL ALLOT(NEWIP4IUISNOPRGRPNODIS,10VER)
CONT INUE
NO 55 I=].NAVCAT
IF(l.LE.1Y NEWIP=NOS
1F (14EQe2) NEWIP=NST
IF(1,GE.3y NEWIP=IAV
IF(NEWIPeI Een) GO TO 85
10VER=0
INDIS=NAVCAT=1¢1]
NONIS=T
LIMITED=1
CaLL ALLOT(NEWIP+IDISsNOPRGRP4NODIS, [OVER)
CONTINUE
1IF(IOVER«1 Ee0) GO TO SR
DISTRIRITF EXTRA PERSONNEL TO CONUS,
INIS=NON]&GR
NODIS=]
NFWIP=IOVFR
10VER=0
LIMITED=0
CALL ALLOT(NEWIP+IDIS«NOPRGRP4NODIS,10VER)
CONT INUF,
RFTURN

SECTION 6

ENTRY GMMANLEV TOTALS MANNING LEVELS ACROSS PRIORITy GROUPS WITH
DISTRIRUYTION GROUPS. THE TOTA|S ARE SFT EnUAL TO THE VARIABLE NEENS.

ENTRY GMMANLEV

K=0

D0 65 I=1,NUDISGR

DGRMAN=Qen

NDGRMAN=NIGTRIBUTION GROUP MANNING LFVEL.
DO 64 J=1 NOPRGRP

KzKe}

DGRMANZNGRMAN®MANLEY (K)

NFD (1) =NEFDS (1) =DGRMAN

PRINT 209.(I+NEEDS(1) ¢ I=]l4NODISGR)
DO 66 1=]1.NMATRIX

J=MATWDGR (1)
NFEDS(J) =MEEDNS (J) =ASSETSI(T)

1F (NEEDS( )) eLT,0) NEEDS(J)=0

CONT INUE

PRINT 210,(1NEEDS(]1)412]NOD]ISGR)
RFTURN

SECTION ?

ENMTRY DATASTOR CALCULATES AND STORES TOTALS OF ASSETS AND TRANSIENTe RY
DISTRIBUTION GROUP AND PERSONNFL CATEGNRIES,

ENTRY DATASTOR

L=NODISGReNPERCAT

N=NODISGReNPERCAT
DO 74 I=1uN

- 44 -



O

OO OO

T4

80

81

ITRAN(T)Y=1ACTIVE (1) =0

Dp 75 l=1,NMATRIX

READ TTH wATRIX AND SUM ASSETS,
ITRANS=TAFTUAL=IREAD=0

ISt =1

CALL SUMMARY (1414 IACTUALsTUSEIREAD)

I¢SE=381RFAD=1]
SI'M TRANSTENTS IN ROwW ) AND COLUMNS | TO MAXLEN OF THE ITH MATRIX,
CALL SUMMARY (141 ITRANS4IUSE« JREAD)

TOTAL ASSFTS AND TRANSIENTS BY DISTRIBUTION GROIP AND PERSONNE|. CATFGORY.
J=MATWOGR, [ ) eNPERCAT=NPERCAT+MATWPERC (I)

TACTIVE(JUy=1ACTIVE (J)+TACTUAL

ITRAN(J) =T TRAN(J) + ITRANS

STORE TaTALS F ASSETS AND TRANSIENTS ON LU le,
K=INTEG#2-.1

CALL RANWRITF (14« JACTIVEsL oK)

Kz=K+]

CALL RANWRITF (14eITRANGLK)

PRINT 211 Ko (IoTACTIVE(TI) o ITRAN(I)o1=10L)
RFTURN

SFCTION 8

EMTRY OUTPUTD READS STORED DISTRIBUTION DATA ANP OUTPUTS IT IN A MONIFIFO
TARU) AR FORM,

ENTRY OUTRUTD

1PFR=1

L=NODISGRaNPERCAT

Do B0 I=1.L

ASSETS(T1)=ACTUAL(])=0

IACTIVE(Iy=ITRAN(])=0

PRINT 212

D0 90 [=FT1RST.LAST

K=]®#2=]

CALL RANRFAD (1441ACTIVESLK)

K=K+ ] _

CALL RANRFAD(16+ITRANoL ¢K)

COLLECT ASSETS(IACTIVE) AND TRANSIENTS(ITRAN( WITHIN DISTRIRUTION=-
PERSNANNEL CATEGORIES INTO SPECIFIED OUTPUT TIMF INTERVALS(IPERION),

DN 81 J=1.L

ASSETS(J) =ASSETS(J) ¢+ IACTIVE(J)

ACTUAL (.)) =ACTUAL (J) ¢ ITRAN(J)

PRINT 2174(JeASSETS(J) sACTUAL (J) oJd=y,4L)

IQUTPER=1/IPERIOD

x1=1

XIPERION=TPERIOD

XOUTPER=XT/XIPERIOUL

PRINT 218,I0UTPERXQUTPER

IF (10UTPER.NE+ XOUTPER) GO TO 990

SPREAD ASSETS(ASSETS) AND TRANSIENTS (ACTUAL) AMANG oRIORITY GROUPS
AND NnUPTUT FUR IPER TIME BLOCK,

PRINT 213,1PFR

ICAT=0

00 B8 J=]NUDISGR

PRINT 214,J

PRINT 215 Ve -
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D0 88 K=1,NPERCAT
ITER=0

82 IF(ITER.,GFs1) GO TO 83
ICAT=ICAT.1}
NEWIP=ASSFTS(ICAT)

83 InIS=y
NODIS=1
LIMITED=0
10VER=(
D0 84 KK=19NOPRGRP

B4 PRASSET (KKeJ)=0
IF (NEWIP«I Een) GO TO 9)
CALL ALLOT(NEWIP+IDIS+NOPRGRP,NODIS,IOVER)

NF(10s10) IS USED TO TEMPROARILY STNRE OISTRIBUTED ASSETS WHILE TRANSTENTS

ARE REING DISTRIRUTED.

91 IF(ITER,GF.1) GO TO 86

D0 85 KK=14NOPRGRP
85 PRACTIVE (kKo J) =PRASSET (KKyJ)

ITER=]ITER.1

NFWIP=ACTHAL (ICAT)

G0 To 82
86 D0 87 ICOmM=]+NOPRGRP

XPRAUTH=PRAUTH (ICOM, J)

PERFILL=PRACTIVE (1COMsJ)/XPRAUTH

ISHORT=XPRAUTH=PRACTIVE (ICOMs )
B7 PRINT 216K+ ICOMsPRAUTH(ICOMoJ) sPRACTIVE (ICOMoJ) oPERFILL 4 ISHORT4PR

1ASSET(ICOMes )
88 CONTINUF

IPER=IPER41

00 89 Jsl,.L

ASSETS (J)=ACTUAL (J) =0
A9 IACTIVE(Jry=ITRAN(J) =0
90 CONTINUE

RFTURN

SURRQUTINF DISTRg2 FQRMATS

100 FORMAT (RIV0)

101 FORMAT(RF10e3)

200 FORMAT (26HONISTRIBUTION PARAMETERS/ /31HONO. OF NISToIBUTION GROUPS
1 = 13/73140NO. OF PERSONNEL CATEGORYES = 13/31HoNO, OF PRIORITY GR
10LPS 2 13/731HONO, OF MATRICES SIMULATED s 13 /731HONO, OF AV
1ATLARILITY CAT, s [3)

20)1 FORMAT (43NOMATRIX PERCENT OF AVAl) ABLE ELIGIB(E FnR/10X¢33HCONUS
1 ONLY COMUSSLT CONUSoLToST/13Xe5H (NOS) 9SXSHINST), TXeSH(TAV)//
1(ISeF12.3¢F11e34F12.3))

202 FORMAT (/47HOMATRIX DISTRIBUTION GROUP PERSONNFL CATEGORY/(IS5,112
1e723))

203 FORMAT (/SAHONISTRIBUTION PERSONNEL PRIORITY AUTHARIZATION FIL
1L/36H AROUP CATEGORY GRnYP 19% s 6HRATIO /)

206 FORMAT(I74113¢11191144F12,3)

205 FORMAT (//40HOPERSONNEL AVAILABLE FOr DISTRIARUTION TN/21HQOCONUS
1 = 915/21HOCONUS AND LT s ¢ ]5/21HOCONISe LTe AND ST
1= +15)

206 FORMAT (1BHOASSETS FOR MATRIXel4e3H 2 oIS/ (1RAXsJae3H = +1S))

207 FORMAT (28HOUISTRIBUTION GROUP  ASSFTS/(114.8X016))

208 FORMAT (/72oHOINPUT GROUP DISTR, GROUP/(I7+10X%e16y)

209 FORMAT (12H00ISTRe GRP,¢3X¢1IHMANNING LEVEL/(180116))

210 FORMAT (120DISTR, GRP,+3X,12NNEEDED INPUT/(184116))

21) FORMAT (30HO0DATA STORED FOR DISTRO PFRIODe13/26H0GROIWP ACTIVE TRA
INSIENTS/(15¢19,112))

- 46 -



212 FORMAT(//27Xe25HDISTRIQUTION DATA Si1IMMARY//)

213 FORMAT ( 33X910HTIME BLOCK,I3)

214 FORMAT( /19HODISTRIBUTION GROUP,]13)

215 FORMAT (,4QHOPERSONNEL CUOMMAND NiMBER MANNING rERCENT,72HOC
1ATEGORY  ELEMENT AUTHORIZED LEVFL FILL  SHNRTFALL TRaNSI
1ENTS)

216 FORMAT(174110918eF11034F10e391100F11,3)

217 FORMAT (224OMATRIX ACTIVE ITRAN/(Ig419+17))

218 FORMAT (1040I0OUTPER 2413410HXOUTPER = F3.2)

EnD

FORTRAN DIAGNOSTIC RESULTS FOR DI1STRN2

VARIABLES WHICH APPEAR ONLY IN A TYPE STATEMENT
SUMAUTH MENUSED

NULL STATEMENT NUMBERS
206

- 47
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3173273300 FORTRAN (3,1)/MSOS 01/03/71
SUHKOUTINF ALLOT (NEWIP,TUISsNOPRGRP (NOUISs IOVER)

3 NOVEMBFR 1969, PROGRAMMER wITT
QUBROUTINE ALLOT DISTRIBUTES ASSETS TO PRINRITY GRNUPS.

COMMON Ip +INE(48) +IFND o JK +SYST (48448)

COMMON ITRTIME  «NOTR(10) +LFNGTH(100) OUT(100)

COMMON TRINT(100)+TRINS(100) <TROUTT(100)

COMMON TROUTS (100) +FQTROWO (100) +LSTROWO(100)

COMMON FSTCOLO(100) JLsTCOLO(1n0) +FSTROWI (100)

COMMON FSTCOLI(1n0) 'PCTOUT(100) sPCTIN(100)

COMMON NEEDS (30) «NE (30910) +NSTT(30)e INOS(10410) 1aFEB 71
COMMON INTOUR (50) o INgJB(50) +NUTTOUR (80) 6 JAN T}
COMMON VUTSUB (50) » AFTER(50) +PER(50) 4 PERQOUT (50) 6 JAN 71
COMMON REP(50)s I10D(50)y 1GRADE(S0), ITYPE (50) 6 JAN T1
COMMON 10S(10) +NED(30) NFE(100) LIFILL sMAXLEN 1nFEB 71
COMMON NTOUR oNP +C10S oSYS(48448)

COMMON POW +sLSTRSTO(10) LSTRSTT(10)

COMMON LSTRSTS(]10) odTT «MAXSUB sACT(30) 1nFEB T1
COMMON INISTON  LISUM +GRPSUM(100)

COMMON HEGROW (100) +ENDROW(100) «BEGCOL (100)

COMMON ENDCOL (100) sMATSUM{100) +MATGRPS (100)

COMMON TYPE(100)+SUR(L100) oNuM(100) 4ACTUAL(100)

COMMON NPRLEV oNT s InOLD +LEN sLEVEL M

COMMON NCRNODE (100) sMIN(100) (GRPINFR(1n0)

COMMON INTEG oNOTT of TRST +LAST s IPRINT 2nFFB71
FOLLOWING COMMON STATEMENTS USED ONLY IN ASSET.PREPAREs AND ALLOT

COMMON AUTH(100) +PRAUTH(]10+10n) +ASSFTS(100)

COMMON MATWDGR(100) +R(100) +PRASSET (10+10)

COMMNON UGRASSET(100) +PFRNOS (100) +PERNST(100)

COMMON PERTAV(100) +MATWPERC (100)

COMMON FILL(100) +MANLEV(100) «NEWIN(1n0),

COMMON LIMITED o10SDGR(100) «NEWAUTH (100)

COMMON DGRAUTH(10n) +MANDGR (100) sNAVCAT

COMMON RAT(100) +SUMAUR(100) +«SUMASS (100)

INTEGER TYPE +SUB sACTUAL +ENDOL 'SYS

INTEGER cIoS «SYST +01jTSUR «OUTTOUR +AFTER

INTEGER ACT oF IRST +GRPSUM +BEGROW +ENDROW

INTEGER HEGCOL +TRINT o TRINS «TROYTT +TROUTS

INTEGER FSTROWO  oFSTCOLO +FSTROWI LFSTcOLI

INTEGER ATH +PRAUTH  +ASSETS +DURASSET

INTEGER FIRST +DGRAUTH +SuUMAUTH  (FILL

RFAL MENUSED  (MANLEV

N=NODJ SaNNPRGHP

ISTART=IDYS*NOPRGRP=NOPRGRP ¢ 1
1STOP=1S§TARTeN=]

PRINT 102.N

IF(LIMITEN.EQ.]1) PRINT 103

N=TOTAL MUMBER OF PRIORITY GROUPS TN WHICH ASSFTS ARE UISTRIBUTED,

AUTH(I)=AUTHORTIZATIONS FOR PRIORITY GROUP T

ASSETS(Iy=ACTUAL CUHRENTLY SERVING IN GROUP 1.

R(I)=GROWP 1 RATIO

LIMITENDe IF=1+FILL GROUPS USING ATHORIZATIONS AS UPPER LIMIT.
IF=2.FILL GROUPS wITH ALL AVAII AKLE PERSONNEL,

NEWIPsNEW AVAILABLE INPUT,

oRTAIN SuMMARY STATISTICS
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SUMAUTH=1TER=0

PRINT 10041 sPRAUTH(I) +PRASSET(]1) el21430)
LDIS=IDISNODIS=1

1=1START=»

DO 2 J=1D1SeLDIS

TOTASS=TOTAUR=(

CALCULATE SUMS OF ASSETS AND AUTHORTZATIONS#RATIOS FOR JTH DISTRIBUYION GR

RAT(J)=0en

SUMAUTH=SIMAUR (J) =SUMASS (J) =0

NO 1 K=1+MOPRGRP

I=]+]

FILL(I) =0

SUMAUTH=SIIMAUTH+PRAUTHK (Ke J)

SUMAUR (J) 2SUMAUR(J) +PRAUTH (Ko J)®R (]}

SUMASS (J) =SUMASS (J) *PRASSET (Ky J)

PRINT 106+ SUMAUTHeSUMAUR (J) +SUMASS (J) ¢ TOTASS

IF (SUMASS (J) oLEL,0) PRINT 101RAT(J)

CALCULATE TOTAL NUMBER OF ASSETS ANn AUTHeRATIOS FOR ENTIRE SYSTEM,
TOTASS=TOTASS+SUMASS (U)

TOTAUR=TOTAUR+SUMAUR (J)

1=0

PRINT 106.1+TOTAURsTOTASS,NEWIP

TOT=TOTASSeNEW[PSTOTA=TOTAUR

IF(TOTLLE,0) GO TO 4]

RATIO=TOT/,TOTA

PRINT 108,RATIO

IRUN=1]

00 & J=1D1SsLDIS

IF (RAT(J) NEL0,0) GO TN &

1F (SUMASS (J) ¢GT,040) GO TO 7
RXx=0,0

Go 10 8
RX=SUMASS (J) /SUMAUR ( J)
IF(RX.LT.PATI0) GO TO &

WHEN RAT(.1) eGT.RATIOVSET RAT(J)aSUMASS{J)/SHIMAUR (),
RAT (J) =RX

10T =2TOT=SUMASS (J)
TOTAZTOTA=SUMAUR (J)

IRUNs?2

CONTINUE

GO TO(5431+IRUN
00 6 J=1D1SsLDIS

WHEN RAT()) oLT,RATIOWSET RAT(J)=RATTO,
IF (RAT()) ,EQ.0,0) RAT(J)SRATIO
CONTINUE

PRINT 1114(JeRAT(J) 9J=21DISsLDIS)

MINIMUM aSSIGNED TO GROUP(I)=ASSEYS, IF LIMITEDs) MAXIMUM ASSIGNED
TO GROUP(1)=AUTH(I), OTHERWISE,UPPER LIMIT=sF (AVAILABLE PERSONNEL),

PRINT 108,RATIO

MENUSED=0

ITER=ITER.]

I1=ISTART=)

DO 15 J=InlIS.LDI1S

00 15 K=],NOPRGRP

Izle)

IF(FILL(Iy.EQ.1) GO T0 15 ©



12

14
15

17

20

26

7?5
30

40
4]

100
101

AzPHRAUTH (K ¢ J)

MANLEV(T) =RAT (J)#R(]) eA

PRINT 109.1«MANLEVI(])

IF (MANLEV (1) JLT,PRASSFT(KeJ)) GO TO 12
IF (MANLEV (1) LT PRAUTH(KsJ)) GO TO 14
IF(LIMITENSEQe1) MANLEV(I)=PRAUTH(K,J)
PRINT 109.1+MANLEVI(])

IF (MANLEV (1) 4LT,PRASSET(KoJ}) GO TO 12
FILL(D) =]

6o 10 14

MANLEV(I) =PRASSET(KyJ)

FILL(D) =]

MFNUSED=MFNUSED+MANLEV (1)

CONTINUE

PRINT 107.1ITERMENUSED

PRINT 110,TOT

CHECK FOR ROUNDING ERRORS
IF(T07 «EQ.MENUSED) GO T0 30
IF(107 «LEJMENUSED) GO TO 17
PRINT 110,707
PRINT 107,ITEK4MENUSED

NFILL=0

IF(LIMITEN.EQ.0) GO TO 24
PRINT 107,ITER4MENUSED
I=]START=)

00 20 J=InIS,LDIS

00 20 Kxz) ,NOPRGRP

I=le}

NFILLeNFL LeFILL (D)
IF(FILL(IveNEs1) GO TO 20
AzPRAUTH (K o J)
TOTAZTOTA-A®R(])
TOT=TOT=MANLEV(])
CONTINUE

IF(T0T7 LEL0) GO TO 30
IFINFILLeATo0eANDONFILL,LToN) GO TO 3
IF(NFILLeFQeNANDTOT +EQ.MENUYSEDYy GO TO 30
107 =707 =MENUSED

170T=T0T7

00 25 Is=1,IT0T

MANLEV (1) =MANLEV(I)e])

I0VER=TOT =MENUSED

PRINT 104

I=ISTART=)

00 40 JsInIS,LDIS

DO 40 K=z) NOPRGRP

Izl+]
NEWIN(I)SMANLEV (1) =PRASSET (Ko J)
IF(NEWIN(T) oLT,0) NEWIN(I)=0

lF(MlNLEV(I)oGToPRASSET(KQJ)) PRASSFT (KoJ)sMANLFV (]}
PPI?T 105, (I 4R (1) yPRAUTH(K 9J) ¢MANLEV (1) oPRASSET (Ko J) ¢NEWIN(T))
CONT INUE

SUBROUTINE ALLOT FORMATS,
FORMAT(2110+F10.3)
FORMAT (BF10+4)



NO ERRORS

102 FORMAT (2940NUMBER OF PRTURITY GROUPg = 4]12)

103 FORMAT (43H0AUTHORIZATINNS SERVE AS AROUP UPRPER LIMITS)

104 FORMAT (A940PReGRP o RATIO AUTHORTZATION  MANNING LEVEL  ASSET
1S NEW IwPUT)

105 FORMAT(T4(TXeFha393Xe1936XeF10439F11,3 +4X,16)

106 FORMAT(27Tu0DTOTAL NUMBFR AUTHURIZED = [64/26H0TOTAL AUTHURIZEN®RATI
10 = F10.3/734H0TOTAL NUMBER OF CURRENT ASSETS = F)0,2/727THOTOTAL T0
1RF DISTRIRUTED = F1043)

107 FORMAT(13H0ITERATION = 13/22HONUMBER NISTRIRUTEN = c6.2)

108 FORMAT (9HORATIO = F5.3)

109 FORMAT(12:40PRe GRPs = T4e5Xe17H MANNING LEVFL = F6,2)

110 FORMAT(1040TOTASS = F10,3)

111 FORMAT (?54N0DISTR, GRP, FILL RATIO/(1TeTXeF743))

FND

FOPTRAN DIAGNOSTIC RESULTS FOR ALLOT
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